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Meiotic functions for a histone modification

Genetic analysis of a Drosophila
melanogaster female sterile muta-
tion has provided some of the first
insights into the mechanisms that
control the morphological changes
that chromosomes undergo during
meiosis, and into functional require-
ments for histone modifications dur-
ing oogenesis.

Ivanovska et al. studied female
sterile fly mutants, hoping to learn
more about the ill-understood
mechanisms that control the archi-
tecture of meiotic chromosomes.
They found that embryos laid by
females that carried one particular
mutation — Z3-0437 — showed
abnormal chromosome dynamics.
It turns out that the mutation maps
to the gene nkhl, which encodes a
kinase that specifically phosphory-
lates histone H2A. The mutation is
probably hypomorphic and results
in an amino-acid substitution in the
kinase domain.

Detailed analysis revealed that
NKHI1 is required for several meio-
sis-specific events; for example, the
formation of the karyosome — an
oocyte-specific chromosomal struc-
ture that forms in prophase I — and
of the metaphase I spindle. To dissect
the mechanisms behind the mutant
phenotype, the authors first looked
at homologous recombination in
early prophase I. They found that
NKHL1 is required for the disassem-
bly of the synaptonemal complex
(a structure that holds homologous
chromosomes together during
meiotic recombination), but not for

double-strand break repair. Later on,
NKHI1 is required for the loading of
condensin onto the chromosomes,
which is required for chromosome
condensation and consequent karyo-
some formation.
In addition, the results indicate
a specific role for histone modi-
fications in meiosis. The authors
found evidence of a meiotic histone
modification cascade — although
some modifications are unaffected
in nkhl mutants, others are absent.
It remains to be seen what the func-
tion of a meiosis-specific histone
modification pathway might be. One
possibility is that, consistent with the
general role of histone modification,
it might control access of key factors
to the chromosomes at crucial stages
during meiosis.
Magdalena Skipper

&) References and links
ORIGINAL RESEARCH PAPER

Ivanovska, I. et al. A histone code in meiosis: the
histone kinase, NHK-1, is required for proper
chromosomal architecture in Drosophila oocytes.
Genes Dev. 17 October 2005 (doi:10.1101/
gad.1348905)

FURTHER READING GCerton, J. L. &

Hawley, R. S. Homologous chromosome
interactions in meiosis: diversity amidst
conservation. Nature Rev. Genet. 6, 477-487
(2005) | Hagstrom, K. A. & Meyer, B. J. Condensin
and cohesin: more than chromosome compactor
and glue. Nature Rev. Genet. 4, 520-534 (2003)

NATURE REVIEWS |GENETICS

© 2005 Nature Publishing Group

VOLUME 6 | DECEMBER 2005 | 1



	Meiotic functions for a histone modification
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts false
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.30000
    0.30000
    0.30000
    0.30000
  ]
  /PDFXOutputIntentProfile (OFCOM_PO_P1_F60)
  /PDFXOutputCondition (OFCOM_PO_P1_F60)
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF004e00500047002000570045004200200050004400460020004a006f00620020004f007000740069006f006e0073002e0020003100350030006400700069002e002000320032006e0064002000530065007000740065006d00620065007200200032003000300034002e002000500044004600200031002e003400200043006f006d007000610074006900620069006c006900740079002e>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 782.362]
>> setpagedevice


